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We studied the aliphatic alcohols in 100 urines from 25 patients with diabetes mellitus under treatment with insulin, oral antidiabetic medication, or special diet. The procedure involves adsorption of the low-molecularweight urinary metabolites on a porous polymer of 2,6-diphenyl-p-phenylene oxide (Tenax GC), gas-chromatographic separation, mass spectrometric identification, and mass fragmentographic representation of the primary alcohols by a computer. The concentrations of ethanol, n-propanol, isobutanol, n-butanol, and isopentanol are increased as compared with urine from normal persons.
Volatile substances with molecular weights between 40 and 160 have been detected in human urine (1) (2) (3) 
Methods

Adsorption of the Urinary Components
The low-molecular-weight constituents of urine were concentrated according to the following procedure: To 5% of a 24-h urine sample was added 20 g of ammonium sulfate per 100 ml of urine, to increase the volatility of the organic compounds. The mixture was placed into a 500-ml sample flask in a 90 #{176}C
water bath and stirred vigorously with a magnetic stirrer while helium passed over the urine at a flow rate of 20 ml/min for 1 h. The volatile components were carried with the helium flow through a short water condenser (12 #{176}C) and through two parallel glass tubes containing the adsorbing material, a porous polymer of 2,6-diphenyl-p-phenylene oxide (Tenax GC, 35/60 mesh; Applied Science Laboratories Inc., State College, Pa. 16801). Details on the dimensions of the sampling device and the glass tubes have been described (4).
Gas-Chromatographic Separation
A Model 900 gas chromatograph with flame ioniza-
Ueberlingen, Germany) was used for separation. By inserting the adsorbent trap into the injector block of the gas chromatograph the components were desorbed at 290 #{176}C within 10 mm. As signal for the gas chromatographic trace, we used the total ion current from a second ion source (total pressure monitoring source) with an ionization voltage of 20 eV. The substances were identified from their mass spectra and confirmed by comparison with spectra of reference compounds. 
Mass-Fragmentographic Detection of Alcohols
Resufts and Discussion
Our analytical procedure is suitable for recognition of patterns of low-molecular-weight and gas-chromatographically volatile substances in urine and other biological fluids. Individual variations, trends in the Figure 2) , which is not present in the normal, is not characteristic for diabetes. This substance is detected in normal and abnormal urines in very in- of ethanol and propanol were found in 85% of the cases, of isobutanol and nbutanol in 60% of the cases, and of isopentanol in 25% of the cases. As expected, the degree of elevation not only varies from patient to patient and also from day to day in urines from the same patient. We saw no obvious correlation with type of therapy: the alcohols are present in increased concentrations in urines of patients on insulin, sulfonylurea, or biguanide, and of patients whose diabetes is controlled by diet only. However, the highest concentrations of alcohols were detected in the urines of several patients who were controlled with insulin.
